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Partial Translation 

Japanese patent application Laid-open No. Hll-220168 
[CLAIMS] 

[Claim 1] A gallium nitride group compound semiconductor 
device of flip-chip type light-emitting semiconductor in 
which a gallium nitride group compound semiconductor layer 
is laminated on a substrate, comprising: 

a thin-film metal layer formed between a contact layer of 
p-type semiconductor side and a thick-film positive 
electrode which contacts to said contact layer and reflect 
light, wherein said thin-film meal layer functions to 
prevent uneven emission of lights. 

[Claim 2] The gallium nitride group compound semiconductor 
device according to claim 1, wherein said thin-film metal 
layer has a thickness of 50A to 500A. 

[Claim 3] The gallium nitride group compound semiconductor 
device according to claim 1 or 2, wherein said thin-film 
metal layer has multiple layer structure in which layers 
made of plural kinds of metals are formed. 

[Claim 4] The gallium nitride group compound semiconductor 
device according to any one of claims 1-3, wherein said 
thick-film positive electrode has multiple layer structure 
in which layers made of plural kinds of metals are formed. 

[Claim 5] The gallium nitride group compound semiconductor 
device according to any one of claims 1-4, wherein said 



thin-film metal layer comprises at least one of platinum 
(Pt), cobalt (Co), gold (Au) , palladium (Pd) , nickel (Ni) , 
magnesium (Mg) , silver (Ag) , aluminum (Al) , vanadium (V), 
manganese (Mn) , bismuth (Bi) and rhenium (Re) . 
[Claim 6] The gallium nitride group compound semiconductor 
device according to any one of claims 1-5, wherein said 
thick-film positive electrode comprises at least one of 
platinum (Pt) , cobalt (Co), gold (Au) , palladium (Pd) , 
nickel (Ni), magnesium (Mg) , silver (Ag) , aluminum (Al) , 
vanadium (V), copper (Cu) , tin (Sn) and rhodium (Rh) . 
[Claim 7] A method for manufacturing a gallium nitride group 
compound semiconductor device of a flip-chip type light- 
emitting device in which a gallium nitride group compound 
semiconductor layer is laminated on a substrate, comprising 
steps of : 

forming a thin-film metal layer on said contact layer which 

functions to prevent uneven emission of lights before 

forming a thick-film positive electrode which contacts to 

said contact layer and reflects light; and 

forming said thick-film positive electrode after carrying 

out heat treatment of said thin-film metal layer. 

[Claim 8] A method for manufacturing a gallium nitride group 

compound semiconductor device according to claim 8, wherein 

said heat treatment is carried out in an atmosphere of 

oxygen (0 2 ) . 
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(54) GALLIUM NITRIDE COMPOUND SEMICONDUCTOR DEVICE AND MANUFACTURE 
THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To uniform the contact 
resistance at a contact plane between a thick film 
positive electrode and contact layer by providing a thin 
metal layer between the contact layer at a p-side 
semiconductor and thick film positive electrode 
connected to the contact layer for reflecting a light. 
SOLUTION: On a contact layer 107, a thin metal layer 
1 10 is formed by the metal deposition and composed of m 
a first Co thin metal layer 1 1 1 bonded to the contact 
layer 1 07 and second Au thin metal layer connected to 
Co. A thick film positive electrode 1 20 is formed by 
laminating on this thin film metal layer 110 a first Ni 
thick film positive electrode layer 121, second Ti thick 
film positive electrode layer 122, and third Ni thick film 
positive electrode layer 1 23. According to this 
constitution the intervention of the thin film metal layer 
1 1 0 results in that the contact resistance between the 
contact layer 107 and thin film metal layer 110 is low, 
uniform and good Ohmic over the entire contact plane 
and no emission light intensity nonuniformity occurs. 
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1 1 O©Ji^60l*«Ji***z4:f=J:y«a**Lr^ 
ffffijESStt. (Pt) . 3/<;Uh (C 

o) . & CAu) . /^v^A (Pd) . — y>T)\, (N 
i ) . "^^v^A (Mg) . IS (Ag) . TVU*-^ 
A (A i ) . /^hv^A (V) . ffi CCu) . *X CS 

n) *fettPi?w.'(Rh) <df*j<7>'>£< 1 Sga> 
♦t *> <»&m * 2 asia±^t£ * JHi&a iffi-e & o r 

[0 0 2 2] <ffc\ ±EOS««TN* v *«*F1 OO 
G>SttJi1 0 5l*SQW*ai£Lfcj&«, ;£ttJf<Dflt3i 
(4. MQW«a6-c£«*:l\, *fc. JSttB. ^77Ki, 
hJB. *£>te<Z>JfI4. ffig(D;1&Ji;<7>4 7c. 3 
7C. 2 5c^<&Al x Ga y Irn-x-yN COSxSl, OSy 
SI) ilttifilV X, pS=Ftttt£LTMK*ffll*fc 
y^A(Be). SfB(Zn)»<D2«5c**ffl^*Ci: 

o oo>kbbi. 
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[S3] 1£1IKitlKefT3fettl=Kf^«A.fei|£«*K«* 

[®4] a*a«(cj:«7y ^^^^aa>*»(*as* 
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1 1 0-IRM1 

1 1 1 •••sts^assi 9 

1 1 2-iMll$2l 
1 2 0. 4 2 O'-ffJKjESa 

i 2 1 -j*BijEma«i m 
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1 2 3-ffBUE«aff3JI 

i 3 0-SiB 
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